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Abstract of JP 10134573 (A) 

PROBLEM TO BE SOLVED: To provide a main 
amplification circuit for a semiconductor memory 
which operates along with a write amplification 
circuit. SOLUTION: Both of a main amplification 
circuit and a write amplification circuit operate at a 
first plus voltage level and selectively drive and 
precharge two I/O buses to a second plus voltage 
level. A main amplification circuit 130 includes a 
precharge circuit 134 which can both separate and 
precharge the two I/O buses, and an activation 
circuit (NAND circuit 132) for transmitting a signal to 
activate a first section. The above signal enables the^.^ 
first section to precharge two I/O signals only when 
the two I/O buses are not separated. 
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ffl^o^ ^yr m%xfc tc. IS^ -f >r 

I^p-Cft^U 2o«I/0;U^2W77XtJ± 
U^^NMWWfcgHB U T U £ k tfTS 

>«k. 

h t^boyr^^r < EMS k L . 

mrK 2 o« I / O Ax &ftm L T v ^ k # , 2oco 

I /Oft-^SrT U f+-y«i3 flfint^lffim 1 

[ n&s 2 ] it*ii i teis wstM * u fflco^ 4 y 

TVrillg&T&oT, *3£»lM ?;K?5|S|.. MIB2O0 

Tf±, m^^y^,^xcr>7).tm^^)-^MzT9-^x 

b Wct*. b liiU^Z. fc tf>ft3rj&*Btx * 'J -fe/HcRBSfcT 
? -feX-r-g, i k 3&*TS £ i k £#M k -fS^SMM * 

u. 

[ ft *ii4 ] ii^ii 3 i ew^^wm ^ y -eft t , 
set, miaxxb^-T^Ra. maa** u-fc^fcr? 

TVfi ?ttM^b<7m%*^$sz\ k ^WSk-TS^ 

[ If *II 6 ] If *If 3 f BSfcO^WfM * y Tft -5 t , 
6 4 m<txx^ y -fe/i- Jttii k fc^tSfciN&^NWM* 
u. 

^UtiSSSl^^v^^SfflV^-CWtS^ ^2^ 

r- * tl£iTf & S 2 <?d¥#*m * y tetsss 2 co^t 
0ff-&£ffe , IS® l * y otSaj^'xtefSSS 



i 0'hS< i SfftJ:d»l<a'^B4:lll2<^'<^Bfc*a 

sw* ^ k *«nk =e y 

[ ft *ji 8 ] 11*11 7 f a^<o¥?£fM =e y <7>syt77i£ 
•c* -5 x . mzftw*<vzii?izcomimtfsmmz 
m tx*fo &zt ttw® k -f&^mfa* * y ws^a. 
[ it *« 9 ] if *ii 7 ia«w*if*M ^ y ^Sit^rs 
•eft -5 t . fria^fr^^e y ^ti^tufi e 4 m^^ ^ 

U-fe^Sr*tri k ^ffltt^fi^t'J ^Sjt77 
C if l&m 1 0 ] f f *lf 9 ia»W4^»#:^ ^ y <7)»jt77 

ffirft -3 t , msm 1 ««j6*4 f -v h xh *) , mriam 2 
1 tmm 1 1 ] it*ii 7 ia«j«^^#;^ * y 

ffiT-ft-^T , ffiSM 1 ^oai7JA'x<7)ys^fsjf)i|ff|a^2<^ 

Hfnaffiia^i^ 2 toaiTi^ ^omriaffim i 0 v ^ t 

ttbjm-t&mmcov-vwibyj-i-ivrmji^v*: 
/vbffi&nmtwv b wfflizmmzn&mw't yxr 
yTms&bZSts^^VTi/j b. 

t--g>«§a^ius#k. 

^-SiK^tULii*M[IIff#k, 

fc7*— ^KWtRft^ftfc— W*0X>f yf-M O S F ET 

Bute-T - ^ *iw<?o mfia-77«*r Sr mta^ 1 r 5 x«j± u 

<;Kcry ^-^-^-rSH 1 7U S^IUSSk , 
fflE-r - ^ *!M<7)mfiaf-l!l770M Miam 2 r 5 X«E u 
y ^-^TiJB 2 r y ^-^'IHii&k 

vmzmwizti. 

mmm 2 ? y ^^-i^m&ummmxh s k § (±mria 

[ if *n 1 3 ] it *ii 1 2 fa»^>¥*(£M ^ y x-fo -> 
t, 

ltfia^2 r 5X«j±^-<;MiluiaS 1 77XtEK;l- 
«t 0 A V ^ff TS> -& i k £ !ftt8 k -t 4 ^ =e y . 

[ fff$g 1 4 ] if *ii 1 3 1 atec7)¥»f2M ^ y ^ 
«naast<o * >-x r y 7^ ^ a * «J±{±mia 
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JR 1 77X|EK/K'J)§: t SrWHis-ri.^W*^ 

[ If *II 1 5 ] If 1 4 te»M*S£M * V Tft -o 
X. 

[lf*JI 1 6 ] «!S^b>y NUatfcStWtoat-y Ml 

yymffi t * ^ u r v a t . 

fl^T-**«fc««3*i*M*ai L«|g|III&i: , 
t:i^r— ^*lW;lStt^tL^^*f«x^ 7fMO sfe 

Tfc, 

t7'J f-r— S5 1 7'J •f-r— s 

^Vi. 9 2 7°5 X«J± U^-MZT u f- -v — s^-r 4 

»27'Uf-ir->'|l|J»i:t«i., 

tolB3fS£=Ob'«y MSWIiUfiB— ^r<WtSSKS#t» tufB 

a. 

MieM^ffi LtiitiI[llS§^«iS«ffi{iluiam2 /7^tE 
& £ i: t -f 4 =E U . 

[ if *if i 7 ] ffi&g i 6 iaa<7)^»#:^ * u -eft 

WIBM^ffi LiBiBEMKHi CMOS77f HUT* 4 £ fc 

[ if *ii 1 8 ] n$JS i 7 te^^t-M =e u rft 

[ If *H 1 9 ] if 3R II 1 8 IBtt«>¥*fM * U T"ft -5 

ft 4 Z. b £ mik b -t 4 ¥tWM U . 
[ It&I 2 0 ] if 3Rlf 1 9 f e*W2*f*M =E 'J Tft -> 

^mmmmK^^xmim i Tvxms. i^^tE 
[ m&b 2 1 ] mim 2 o te^^^M * u -eft o 



[ ffc£8 2 2 ] If 3<JS 1 9 iEKWitM * U fft -5 

iff am 2 r ij ^^-^mummmxh hb% \wm. 

[0001] 
[0002] 

S. mmti--yTblZ. f7 7««I*^I»yX 
^A ^ o y 7 iZtmZtlfz^ v TCDZ b X'h h . aJHt 

[00 03 ] mmttrh-yW—mb LT. v-V^D-hX 
^tS'^^yy'AT^^t'J (SDRAM) 
hh» SDRAMfctiifctiW^ 

=EiJ (DRAM)Tfc6. L^L. h^y^'X^^f^ 

H\ ^1 6Mt*7 h SDRAM ( IMb'-y , 0 

48, 5 7 ejlW^^U-fe/K SP^b-y h ) ^6 4Mb' 
7lDRAM^'ffifl,#, m±cr>bZ?>, 6 4Mb*7 
hSDRAMi±MLTV*V^ 6 4 M b' -y 1SDRA 
M&ft&tztbCDffiMcriJjmcOl^b LX. 16Mb">yb 
SDRAMtCffl^^SMJaiHK (^tl/TM <7)MB2 
iCftSIUSS-) Sr64Mb">y h D RAMW^t U ~T\/4 b 

fcte«a«RHl*iB< - 1 t-^r^ . J; 3 ^r^®« 1 

fppififcUTtiaifc****. fficorasw 1 o 

CcJ; 0 fI-5§-#ift& 4 «Bfca§ttS *t 4 i k *« ft "3 , «B 
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[0004] ZtlhcOfflmZM^-t&tztb. WfecO 6 4 
Mh"7 t-DRAMk^*c5Dl 6 Mb" 7 ISDRAMCo 
^Tf^-T-g.. «^64Mt*.yhDRAMiyt'J-fe 

£&K § V ^ 4 to ( 4«i$!^ * >f > T > TT$> 0 . i O 

*<7)1 6Mt'7 b SDRAM£»&SA£:flfci><ZrC* 
[0 0 0 5] m\\$Wm \ 6Mb">y h SDRAMfflO 

*4>Tyy°\°mi o&^k-t* >t>t®8&i o{4 

MAS Jt, ^-f>Aai*4Mie#MACB Jfc. _>M 
>T>y°T?7--{ Tfl^MAE J k , -rXhft^MAT 

ESTBt, y.4 yry/TUft-yl^MAP j t 

^ -f >AttJ7jfi#M IOTt. HIk^ -f ^Aai^fi-f-M 

sst, 7°9XS}JgV 1 k£#tf» H*<7)1 6Mb' -y h 
S D R AMT'iittigV 1 J4V d cHClftA iilT^fi 

[0006] >T>7°®$%1 V\X4r><r)W£h J Z'!? 

y a ytzftrnt* - 1 a^cs m i tfo-t:^ 3 >i±N 

ANDf- M 2£4 9f?£*rC&9. 2ot0ft-^MA 
SJtMACBJhJfES, MASJft-f-Ji, ^>fV 

ffl^6*i4fc&liWfcT?'r <r7*C&4. MAC B JfS 
^■fi, ^-f VTVriUKl 0^'2oc7)tii^fi-^-M I OT 
kMl OBfc*^«LTV^*i:&<i«t: "n-7" t3S# 

^2^o#7]fi^£*M^&/^tjm^;fi.& 

HIjf&gB^-ii^$iiTV^V^\ -£<7)4 -3 ^Hlif§coffi<7)|| 
ttti3S»Cfc<a£>*uO**. MAS JfcfvfKIIH* 
Stl^WC, NAND^r*— h 1 2i9£fi7JN Hi, MAC 

[00 07] *j yTyy°®$&l 0^l2W-b?yHy 
tiTU-f-Y— ^Elll T'J-f-v-^'HIIKl 4 

{4. ttJ7Jft-?M lOBtMiOTt £ift5t<9&il3l£*>*: 
•9 v d d ifcttv l (csaw-* £ k J: "3 *tit>cr>m-%- 
5:7yf^-yt§. 7';f^-y(l 2'0<7)£t}7Jfl^- 



MIOTtMIOBt^iUV^V^^, MAPJ 

9M»3*u *4yryy°mh \ ot&tJ&t&rty 
[0008] ^Ayryymnx o«S3»^y 3 y 

{47 U 7770771 7'j777n7716 
{4, 436^^rT4fi#N UN2 

k£SKI>o 7 'J >yT7n-yT{42O0ai73^1-f-N5k 
N4k£4ij£-fS« 

[0009] *4yryy°w&\ ocDM4cD-t? y 3 y 
14W9&®» l . RHrHIHF 1 8547 'J 77707 

71 6«tti7JN3kN4k£33Xv\ X 4 y&7U^cr> 

ffiTifi^-M o j zmmizzmtz. 

[0010] 3Et. BEa&mss- 1 8(4MATE STBi^ 
Ftcfc* f7ft-FI4 16Mt' 7 hS 

d r AM«Mp D n fee^B#r B i&Mai^--i. trav 

So $&fc<7)l 6Mb*-y f-SDRAM£fj$i^&t;:l4 s ffl 
-KJfflV^itC 4 0. 2-OJiH±(?3^ ; EU-fe;^<?3# 
^BtPal^'MilSixl. . ^*c7) 1 6 Mh"-y b S D RAMJ4 

1 6<7)mo kfe-cx-f y^-h^x^m-^h 

ZtiZXK). 1 6t*7 HSOSDRAMk LTfOT^tl 
4. SC, ^*<?51 6Mb'-y h SDRAMJ4 1 6(0>t^ 

yyyy'm^^h, m$&>i 6Mb-y h s 

DRAMT"{4|HlB#t3l 60^ ; £Ufi:a(CT^-feX-r4<I 

k*«7S. stunts 

[00 11] H2{4S!*01 6Mb" -y 1SDRAMSO 

m2±&Tyy°®m2 0$:^-f o W&frTyT®8&2 0l± 
mkcom^ *^ (±^s 1 cor v -f- y - ym 
fMipn m2cr>y°vi-^~ : ym-^M I PB I 

J b . ^ILft^-M I E Q I J b . W. 1 ^^E^-ft^-MD 
IBt, ^2<7)«S:^fl-§-MD I Tk^#tf« WS^T 

yy°®8&2 0(44^:. ^-f yAmTim-^M I orb , R 

fc^-r >Aai7jfi^M 1 oBk^fgfit-^o it, «a 

7y.T^7°[E|ff§2 0(4-7 -f -hX7h3|imi®V s s t , TyX 
fH^VMVl (;ttl±Vd dtftu) fctSSKStit 

[0012] #iiATy7°Hll§2 0f4, ttiTiff-f-M I O 

<^#&*fl:s-fr* - kj&j-c* s . sec »a»g#M 

DIB. MDIT, M I P B I J % ttzteM I PT I J 

zmmzT*r-h-?&zbiz£K). ia*7y7W2 

OBkMI OTt^Vlit 
{4 V s s tUfl-TS i k 3&*T# s . 
[0013] 
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zmmmnza^x . irFt»ts =t a %x&tffo 
s» 

[0014] ^*C r )64Mh">y IDRAMiiifHlE^ 

^/K IU*> v ddtvsst ofSTCiJifl^-S.* ^ 'J TV 
+ISKJEEl^Wi, Sitti<at 

6 M h" >y h S D R A M £> & A § :fl£ BttlB 2 OC0 T > 7° 
Uli&tiVddfcitXVs st'WtSi\ m^T^ 
7°[U54 £ ttjp B Tflj± htl»6 4Mt"7lDRAM« 

8t&S(iVdd<©«Et'-^/l'*3SW*if:Tft4. L 

J: Ufffiwjafflf - >y r**V ddttilhLT. J: 9 ft^FJrS 
cOWU^/I^^Si; f S hXfoh* KS2 <^MVOf& 
IZTyXcoftmnWiV 1 imiicr,^mmKV^MzmL 

So 

t 0 0 1 5 ] H3«fu!E<7)fI-§-& iyWSrfjf :M 5 
>^'HT'3b 0 , VddtVlt IfEl/^ltife 

**^ng[&jBiS*t* r a m«-M £*rr & ot* s . 

A7JS^«fiS(iS*611^ f£*<7) 1 6 Mb' 7 h S D R 

So 

[0016] N 1 <7)$E?B^ ^ A >T>7°®m 1 0 

(MASJiW) T*4f:S(i«t, tt*6*> 
tMACB Jm^COmB^^MLtZ^COX'hK) tttikt 
ff^2 2, 24, 2 6, 2 8T*§tLSilOT'*S„ £ 
WioKLT, N 1 l±j( A yTVTWXb 1 Ot^oiMt 

>T>y°\M\8&l 0<5m^fi-^M I OBtMI OT ( -ftl 
jRWtMI Oxtft) fcfc&ft*-*. lot, 
ftf3 0, 3 2, 3 4^#B§-TS MAP Jfl^'a 
*A>T>y°M$&l OliMI Oxff-^-^Vd 
d tl&frfS o 3 6, 3 8 Zimth k , 

•^TX7TIItt2 0ttiJfc, MI Oxfi-^£Vl 
liVss te195£0>JtBIB3HI-$- So L *> L , 0 is i. 
If- A 2-Cit ;>M >T>Tm%l 0&£TfWjLfrT>y° 
®3&2 Oco^-ftlhM I OxfTf-^lBlK^cS&SflJil/ 
"OWiSMt*"* o M I o xfS ##«Hi9fc:#3rS 2-5i?)i 

MJE-rsmiS^raSr 6 4Mh'-ybSDR 

<7>S*g £ £ < & < £ i; #T S WfflSti) S o 



^xt/rnKvov-cor^mz^m-timmiMik Ltz 
*mi&* * v zmm~j-& ^ t s o 
[ooi8] A^^Mia^^vt^^ffi^ewhifS 
^wmwcoim&xvmimmfr^ty^Mz 

[0019] 

»3§<o o . Kmw%i>ncr>imzffimzmw-rnii. 
[0020] aim, *3HBfc:J::fur. *A>Tvrmb 

mit 2 o«M & T 9 x^,EK;kSrffl h £ t j&^C 
4fc, «i»r>'rilJ»i:*fcaH?Wt2o<?5I/ 

[0021] ^wmmn-mmmt lx. *a>t 

yy°®miXA >RX'^k'rX.hlii7i^xt%l£ti, 

^■E'jo^t'j ■fe/t-co 2mcom% ranter ? -tx-r s £ 
[0022] *m%<vm<o—ocomkk lx , 

^ >J liWR^IWr & v 1 '- ^ BO 1 o 0 « S ^ , 

So SWrif— ^(Bi*5f*^^^^tffl^5ifc 
fci D^^ixSO'C, P^S^-fX'^ai^ys;x^|5lt 
A- 9)V~?X 9 Srffl^T^-f-S £ k ^"C"# S o -f 

^A-y^yx JtKfi^J^ ? =5r ffi TJ^'x (i/h § & (res 
£ t tfiXZ . Zti^<ni&m±imW± S < 3rS . 

*«o«fcR. ffl^^p^sitstc^-rsmTj^-xcoB*^ 

[0023] 

[WMonmmm] ±j£<oj:afc, hi, H2fcj;^ 

@3{i;l 6Mb" bSDRAMffi«f*?)^-f ^7^7 
t\ H2<7)ta!*<7)#a^Ty7°IllSg2 0{i*^HJtfcV^ 

So 

[ 0 0 2 4 ] H4 *#HW-4 i: . ftf 100 liHRWfc 
^BJ^fH^afr-ftL^SDRAM^^t-o *^BJO 

^m^mmmW/z^x , i o on e a Mt'-y h s 

DRAMtib^^ *»±SDRAM«eH3C 

xx&J&lrib* Wxhy'yxmS.v-^Mzi.h^m.T 
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[ 0 0 2 5 ] £§H 1 0 014. Ztl^tltfATJ^v F 1 0 
2*Jitfl 0 4Sr^-t3tT7A^KSEfl:il (Vdd ) *j 

zwj-i-xcDftunm ( v s s ) ^sres, jfja^n 

tBBttfcfewt, VddmJE(43. 3V(;fL<, Vs 
s«E(40Vfc^tV^ SC. MSI 0 0(4. 11^^ 
t'Jt/ltMl-^fcft, &)2. 2V«F*)§|51BE (Vd 
1 ) fcflWHN&WEl^.a.l'-:? 1 0 6 5:-irfc„ C\tlh 
3 a<7)Sff V s s . Vdd, V d 1 (4(5 1 /Cif CD1M*7) 
6 4 M t" •/ h D R A M CjfcfflWS: fc CO%COX\ ffMftCtt 

[0026]gllOOI4 A^7^108a, 10 
8b, 108c, 1 0 8 dSr^LJtTF^XA^iSil* 

#<«TFl-XfflA7J^>y V&XXffflfflmAJl^-y F# 
ff^&J^. -Hx£><7>lSt£t4^>y M08a-108d 
C4 O^T. Sic. SBl 0 OttJMK^IWWti.ttfTK 
l^^a-mra**/^*! 0 , -eix£>(4-jKW(c7 F 
I/Xf3-W-ri 1 0 b LT#HB§^xl> 0 
Xf3-^;P-71 1 O&XVAJl^-y F 1 08 a — 
10 8 d(ffiiAt'W64Mt'7bDRAM$)l.l«l 
6 M b* -y F S D R A M tzH&hfr £>1f&t 4 i> CD%<7)T\ 

[0027]gll00ll I/OA' 7 Hl 12a, 1 
12b, 112c, 1 1 2 dSr^L^-^AftTJ ( I 
/O) Sr&flLifcfigKS. I/OOiici4§SSl 0 0 
<?>t— ^KSrjfcJ&tf-***, — «Mc4. 8iWil6t'7 
MHTfc*. miSALSr^KD* Wifcf. SSI 0 0 
(44 b'-y FtgcDSHT"& 0 . 4o<0 I /O^-y 1*1 12 
a— 1 1 2dl£l?*ffitT\->&l>cr>t^-&. IK, US 
10 0 imW&AlJJ W 7 T i: ttiTU i-y7Tb^com<7) 

msrt *#//c*s d . ztiMt—miiz i /oehswou 
—t 1 1 4 £ LT#BR§ti£ „ i /om$&7)v—y 1 1 

4£4?7'A7J^-y F 1 12a — 1 12 d(4(5i:/ti:<?)6 
4Mt'-y IDRAMftS^li 1 6Mb" -y 1SDRAMC 

[0028] mm 00(464M ( 1M(41, 048, 

/Hi OV(Vss) t2. 2 V ( V d 1 ) fc ^ra^lff 
l^p-TiM^f & . **Ub/W4l?U">lM XC04 OiO 
Ay? 116, 117, 118, 119 \Z?)\r- Tfttf 

3*u im<r>^y?l&, ^ix^'fitmx.^ "u" 4^(4 
" i " C4 tti&lxtt&MftbTtimtobttLX^ 

■So Ay? 116 — 11 9(4. (5fc/lfc"<7)64Mb> F 



[00 29] 4fc, ^^U^/K^Hi^Wty^fcrSBRS 

ftx v ^ «(4HiSc^ -f yryy mfSfc iy'&7 y 
nu»"cs5*. SSi oor(4. s-oco^-f y7yyiH 
1 8 owta^ry 7hib t 4MH x<nj*v9 Mttt,zm 
RSfutu*. MiJf. Ay?«#i I6ut(l mi 
^^yry/i 2 0 tsi^fa^ryri 2 2 4:4* 

SMS^Tfc 0 . **i.6ttHRWfc*'7l'-TA 1 b LX 

tf*&»7 yrji-t-ft.-WiHRWK^P-rA 2 , a 

3, A4, A5, A6, A7, A8 b LT#Hl£*rCV* 

h> nw*z^ m*<r>rty?Wji\ 1 7u, iisu, 1 

19u, 1161, 1171, 118 1, 1 1 9 1(4, 

8o^>f yTyr&4t/m^7yy£fi;L-C:B , A 

^tl^tL—^mz^lV—y°B 1 — B 8 , C1-C8, D 
1— D8, El— E8, F1-F8, G1-G8, HI 
— H8t LT#t®$ixT^& 0 t^twy^f >r>7°*3 
±tf^T<933**7yT{i**l^*l|^— X'fo *) . 

fS^t;<?DJt#>. $i(7)y>fy7y7i2 0fcj:t;ii« 
«&»ryri2 2teovvctfw&Si!gj-$-4. t4>u a 
0 ^ -f y r y7fc 4 xfWh^r y r t> mMicmfPt^ 

[0030] mwjtJ yTyy°i±*J y&jj^x 1 2 
4C, ffl^ws^ryrii-f-? ■ ^a'xi 2 6C 

1/0^4, 8*fciii et^it^-rss. « 

ot, tHTj^s'Xi 2 4*341^7'-^ ■ -f^Ul 2 6(4 
•etL-^'tL, 4^. 8*4^(41 6*«l«(?)A'X5-{> 

[00 3 1 ] @5£#Hg-3-§i;, mic7)^-f yr>7i 
2 O^JRSti.fc^'f yryTHSSl 3 0(4, Ellco^ 

4 yry7« 1 0 1 fm&m<z>m*}immt 
h. %ttt>w<.y7T'7 c rA y-itm^-MAs jfc, 
yAtiiTJ^ft-f-MACB Jt, yTyy'Tf'f-i 

y-ftft-f-MAE J i;, -rXFft-f-MATE STB £ , J* 

^ yry-rTVi-^-'ym^MAP j b. xjyA&7i 
m-tMioTt, RiK^^yAmTjm-tMi oBt, ^ 

Ki 3 oiiifc, «iHVdd, vd 1 , Vs stcifiSS 
[0032] yryy°&\8&i 3 o(i4-ocoM ; fr.g»b 

^ a i t h . m 1 Ob ^ >- a V(4 

NANDES#1 32 *CS> § » NAND0S&1 3 2(430 
CO-ft-^-MAP Jt, MASJi;, MACBJ C J§1 
4„ MACB Jft-^(4, ^^7^7 3 04^2-5 
(TJmTJfl-f-M I O T t M I O B b iftM LT W& fc S (4 

»fc:oi7fc:^T4. MASJfi-t(i, ^'y^SS^l 1 
6 u tfT 7 f 7'CO i: & (4St^ ^ tSS^t 4. MAP 
Jft-f-(4, aiTJfl-^M I OTtM I OB c * 5 7'Jf^- 

nan 
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D0SM 3 2£0tii7JNl ' 14, iHlifMACB J t7" 
'J f-r - i<WM APJt «o WfrCflffi^-i. . £ <D2£.& 
Sflfc NAN DERI 3 20f!LSI4JaT«»IH*»65gfc: 

[0 0 3 3] ;*>f >T>y°®g&l 3 OeOg^CO-fe^g 

^ry^-v-^'nig&i 3 4t**4. ruf-v-s^mii 

13 4(4. ai*<l-^MIOBi:MIOTl:t5Hfc:Sgtt 

l . m^mmizhtz y v d d (c. * ltas^bbkc*) 

OBtMIOTt^'Jf'V-^tS, VddWJ 
■f-M I OTbM I OBt^SILTV^^t ££(4. HP 

*>ni' #'n^t^ ryf-Y-^nfl^fL^. v 

d 1 ^»Ty^-^t4ft^-MAS Jfc4 y frJfJP^ix. 
^y^SP^l 1 6u&T77-<(7T$>&k.$cr>^ TV 

[0034] >T>7°\n\$&l 3 0Cr>&3CT)-te7 ^ a 
y|±7y777n-y71 3 6T*&&. 7U777D77 
1 3 6(4. ryf-Y-^HIKl 3 4*»6«®^-4g#N 
5' tN2' fcSrSISt-S. 7ij7770-/7"136li2 
^Oft7JfI-5fN3' tN4' h£±Jj£-f 

[0035] *4 >T>7°®$§1 3 0«^4<7)-t^^3 
>-(4IBi6EIS& 1 3 8T&&. SW9K1 3 8(47 'J 7/ 
70771 36i0ai7lN3' tN4' t £3ffX9 . .X-f 

[0036] gtr. 1 3 8(4^ ^ >"[UF£ 130 

^fX h^£— H3&S£h£:=jCffi-5iMATESTB2r 
SKy. MOJfl^£f&fI^&;^(;ft7JT?x4 7i'L; 
I^MAOE JSrSJXSo £tL^2-30ff^-tm7JN 
3' fcN4" 4:*fflV^4ii;fc:i"3. K»HJ»13 8tt 

MOjAxi/di^-^yry 7f7 h tfj;jj; m o t j 

(D^Ttlt^MmmzmU^h Z t tPC£ MOT J 
ft^-(4 M O J Ax cgftl LX^hifi. "rXY^-YWm 

%cr>o -hcr>3 2Mtf±.W<y? l l 6 u , ii7u, l 

18u, 1 1 9 utfgS^flTfcy , a"9<7)3 2ffl^T 
fi^V^ 116 1, 1171, 118 1, 1 1 9 1 tf 
«S*ITV^4«T, ^XhtiJ^Axi 24t(l 

VT>-7 0 lMlg§(C®in$ tvfcffl* CO M O T J Ax£ 
ttJS^S6 4»OKx£#tf. ^tlfc 4 0 . fXh^- 
h'Wrt 6 4 fflcD^ 'J -fe/PSr |sjB#tT^ -feX-TS £ 1 36* 
5 . MOT J fl-f-Srfflimcil^- KTl&fM-& 

**m 6»ty^ ( i 6 t'-y hmcomw. 

10 0^) ^n^ZT^^X-th^bifiX'^h. * 

MUSS*!*. ■f^h i E-H*5efc:ffi^J:^fe<?Dfc-^4fc 
^^y^^^^ti^ttJ^tLfc^Tc^f-*— ^ 
j^jELV^if o^Sr^S-n. 4o;>M >xXh£fi7jAX 
l 2 4 tiiffiffi ■ «7cB»fcS8KS#vO*S. 2?iu £ 



<Z>£B» • fl7UHIS^(4ffi*iO 16Mh'7hSDRAMtffl 

[00 37] ±3£<754 3tC HI c7)#ii^Ty7°l 2 2 
(4l22 0»32 s #.T>'7°Eg&2 0£~£tfA s . SffiV 1 (4V 

d 1 9Mtzimztix\ l '>&i>cDt-r&. 

[0038] H6 *#!H^-4 1 . at^A^lIW^ 
L^U £ixA.A7JfS-^«#<(4^*01 6M 

b*«y hSDRAM«A7Jfl^ll«<^^T''&9. Mia 

[0039] n i ' m^mM. *a yr>7°m%i 

3 0 #M 7'7k (MASJ^M) T£>£ i: # (4?S 
(£. ff-^-M AC B J t MAP J t VM-JiliZmfLfzhcr) 

xh y . -en.(4^ 140, 142, 144, i46t 

^£ti£3iyT"$>&„ £^4dtLT. NT feq\±* 

^7y70Ki3ot, woiHea^tiav ryf- 

'7COt#(4ltt. ^-f yyy7°®mi 3 0(4tti7JlS-^M 
IOBtMIOT (^-il^S:— jKWtCM I Oxt^t) 
fcfcVddfcffe©^-*. MAP JfI-§-(4N 1 ' 

m-^^MM'f-i.w. myryTimi 3 otiffliai 

48, 1 5 0, 1 5 2 T14M I O xff-f-Sr V d d (Cfgfl 

[0040]fff36, 3 8Sr#{B-rSi;. »a^T>- 
7°HIS#2 0(4. M I Oxfl^Vd 1 iJtiJVs s(C# 

^><x i> £ t izmm-t h wmtit < * t ^ \ 

[004 1 ] "kW&th t . 1 0 0 C7)b".y 

htS(4. 4. 8. 16f7httl,;t* i t^. JJIT^ 
iX^'tlb y -4^S'— i^g y. by-8A'-y 3 y, by 

Mioow <7V iSayiz-ft frtfmfe § ft s . S 

ai 0 o(4aa<?5vx^ii (ias§tiTi->^v^) 

T MM § ft & & <— V 3 y(4#5t<7)^ 9 ^ jg 

4 zcr^mt^m^mxux < m^tix ts y . s»: 

[0042] 1 0 0<D#j£c7VS-;; 3 yfci y UiTJ 

^sx 1 2 4*34^-^ ■ 4 y^xi 2 6«>U5^ y 

X 1 2 4 t(442kcO^'X9-f>-* i ff : itL. ^cO-5*>cD2 
*i4±fi^>^ 1 1 6 u , 117u, 118u, 119 
ul3ttJEU Sy^2 2|s:(4T©ys>^ 116 1, 117 
1, 118 1, 1 1 9 1 IZftmt &. by-8A- j/ 3 
VtfO^-. ftTjAXl 2 4^(48*^^7^ yifi^t. 
L. |-«5ij«4*(i±fiA>^l 16u, 117u, 
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118u, 1 1 9utc£fJEU S»9^4*{iTfi^>^ 
1161, 1171, 1181, 1191 & o 

by-1 6^-y 3 y^l^. tli^Ul 2 4dil 6 

116 u, 117u, 118u, llQu^JEL.S 
0(7)8*{iTf5^>^ 1161, 1171, 1181, 
119 1 fcMJGLTUS. t-^ ■ 2 6fcB 

[0043] ggi oo^ygyci^ *4y\ti 
7j;s\x l 2 4ifc(i^>f y-r— ^ ■ 4 1 2 6?)* 
— CDS* A? 4 yt f zW^^tltzT>7 , ?)V— 7°A 1— A 
8, Bl- B8, CI— C8, El— E 

8, F1-F8, G1-G8, Hl-H8«^g? 
fLSo by-4A*-j/'gy^ s |:-^«5>fyC 
1 6ia^T>T^-T^®i!§nTV^ 0 1 1 

6, 117, 118, 11 9^±e^i^Tf5l^</Wc 

T. A 1 , A3, A5, A7, Bl, B 3 , B 5 , B 

7, CI, C3, C 5 , C7, D 1 , D3, D 5, D7 

Bl 0 0(7)by-4^-yHyW^U^«(:i; 

^KSftS, m2<?MhLX^ E2, E4, E6, E 

8, F2, F4, F6, F8, G2, G4, G6, G 
8, H2, H4, H6, H8^^-7tfc^T, ffl* 

X^&ifi* SI1 0 0^by-4A-y' g yw^iJ 
7i«7?f^t:S*i4, 

[0 044] gfil 0 0C0by-8^^— ^h^CO*^ 
Mo^ll6, 117, 118, 119#_tfifct5 

So Ull^Ji LT„ A 1 , A5, Bl, B5, CI, 

C5, di, D5^^fyr^W;^7(:fct^, 
ffl^co^/t— -r<r>*4 yryyi±nt^xy-( yizfflgt 

StlX^&jP. 811 0 0Oby-8A^y H y^ 

TyT&TfTlTlzZtLh. S2^MtLT. E2, 
E 6 , F2, F 6 , G2, G6, H2, H6 <F>tff\s—y 

A y\iZW^ftX\^ifi, gtl0 0^by-8A^y 
[0045] gfl 00^by-l 6 A— ^ 3 



fLT^So a>?116, 117, 118, 119W± 

fete i t/Tfi ^ K iMt § *uc ^ * , w ^ 
y±^4^r>7/;i/-7(it^Tll ti/^/K 

*>So HI ^Jt LT. A 1 , B 1 , CI, D 1 COy< 4 

yryy°co^iu— TKiswe, M*<o?}V~- ?°co?<4 y 
Tyyumt^xyj ytzmtzizxmw. sn o 

O^by- l 6A^y 3 yw^yr?^^l:i 9d 

tit><o?n<'~j a frfi> i •oft* 4 yTyy&TpT 4 ?iz 

%fL&<, M2<7>mbLX. E4, F4, G4, H4^ 

[ 0 0 4 6 3 811 0 OCOb y-4 A-i; 3 by- 
8A'-y 3 X by-16A^y H y(:iLt, 
»^7V7^7^*- ^U?>f yCRlSCSBttS 

A-ygyft^J, by-4A^y' 3 >'tlt t#M 

§ tut l 6 »^ ^7 v 7°tc i £ «*ttfl WfiJtK W 

y^V^\ by-l 6A-ygy^ «SKS#Lfc4 

W^Ay^yx tfi its ^-mz X 0 WR^BBftO** 
tfio lOfil/OEHSl 14(I»4fl» s by-4A' 
-y 3 yUy-16A-y 3 yk ^vx^Jgiii 

OB|»limKWt|S|t-C*S, L**U ^>fyffi*^ 

I/O0B1 14^ig»$^Sft-^iiM^SB# 
IfflteSBIrrs. *cott*,. A^y' 3 yK^fl^- 
&to£EhM> I /0®W:fc^TX7^4 1*^ t # 
fift^PplSfi. by-4A^y' 3 yjl — jRWtb 
y-8^-^3 yfci^by-l 6^3 OIMP 

[0047] ^flfe^PplSJi. S^S-A-:/ 3 Vftt^ 

So 137 a — 7 c*#Hg^"Si:. *4ymj]J<Al 2 4 
^gE*^§tl.T^S*\ mii±fi^>^ 1 1 7u 
Bl, B2, B3, B4, B5, B6, B7, B8 

<D?ji'~7cr>*4 yTyy*bjizizm^ti>tL& , ^4y 
TyycoitijjitMO J (H5) Xfo&tzsb, W£h*4 
yTyy°cDttij]i±^ zti^tdtfiB 1 , B2, B3, b 
4, B5, B6, B7, b scofii—yto* A yry? 

HIS&^ttiTjMO J^JE-TSMOB 1 , MOB 2, MO 
B3, MOB4, MOB5, MOB6, MOB7, MO 

B8t lt«hs*l*. mz, ^>^^l 1 7 
xi 2 4(i#A^s; 3 y»fc»SroTV^4fc«>. jy.T. 

by-16A-y 3 y, by-4A^y 3 y, by-8 
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A^y' 3 ycsts^ ^ ys^u^f win 2 

4' , 1 24" , 1 24'" kLXimtb. 
[0 048] 07 a gfl OO^by-1 6A— y 
3 > Cil^ilS 8*^U7^f V 1 6 0 a , 160 
b, 160c, 160d, 160e, 160f, 160 
g, 160h^ii^^y^Axi24' SttkT. 
ffl^c7)8*W^X^^y 1 6 0 a— 1 6 Ohlif^i 

i6 0wMti)o st, axftxj >T>ymj3Mo 

Bl, MOB2, MOB3, MOB4, MOB5, MO 
B6, MOB7, MOB8ft 8*^U7^fyi60 
a — 1 6 0 h£0 3 ^lOtSsBEStLT^So ^^f 
yy°tHJ3MOB 1 , MOB2, MOB3, MOB4, M 
OB5, MOB6, MOB7, MOB8I1 S^a 

Mo -erafeR. ^^yryra^^ftiSH oo 

Tft^MOB 1 , MOB2, MOB3, MOB4, MO 
B5, MOB6, MOB7, MOB8«i, ft*^/^ 
*-;^ft»S:ffl^tA'X7^yi 6 0 a — 1 6 0hCI 

[0049] H7bJi. ggl 00^by-8A^y 3 
y(:ffll^M4*^U7^yi62a, 162b, 
162c, 162d*«ifc^>fyttS^U12 4" S: 
Sto 1^(7)4*^^7^1 6 2 a — 1 6 2 d(i# 
7g^)fi 1 6 2 w (iztzL, 1 6 2w> 1 6 Ow) Sr^Tf 

Jgts fH*<?>.*-f VTVTJfcJjMOB 1 , MOB 
2, MOB3, MOB4, MOB5, MOB6, MOB 
7, MOB8il 4*^U7^fyi6 2a-16 2d 

c^d^coiocsfiRSiirv^, *4yTyy\ti3iMo 

Bl, MOB2, MOB3, MOB4, MOB5, MO 
B6, MOB 7, MOB8c7)?^K{i^Bl 0 0cO#A— 
i?s >lznLX—l£X*foZ>fz&b, A^7-fyi62a- 
16 2 dcoBl 6 2w(i. H^SftT^SJ: 5 izMW^: 

* 4 yryran est o ^ a ± 5 -Hfc*;* * c> <z>t* 
s. 

[00 50]H7cii Sil 0 0^by-4A^y' 3 
y(:fflt^W2*^7^yi64a, 164bJ 
fi^^^-f>ffi^l^^l 2 4"' ffl*C9 2;*tf) 

A'X7^yi64a, 164bfflf£^1164w (fc 
j£U 164w>162w>160w) I 

te. M*cn*4 yryy a mtiMOB l , mob2, mo 

B3, MOB4, MOB5, MOB6, MOB7, MO 
B8I1 2*^U7^fyi64a, 164b^3^ 
lofciSSKSttT^i. H7btB8il-ri±3*(?DJ:a 
C ^-^yryrttiAMOBi, mob 2, mob 3, 

MOB4, MOB5, MOB6, MOB7, MOB8^ 
^U7^fyi64a ; 164 btfOfil 64wli, H 



[0 0 5 1 ] ill 0 ooMJA'-ygyttcsis 

y 3 y^U7-iyi 64 a, 1 6 4 b 0) R JiJtKW'h 

I), S£ft. by- 1 6A-y 9 y^7^fyi 6 0 
a— 1 6 0 hc?)R{iJ:t«fi^#< ; 5: , 9. 

[0 0 5 2 ] 09 Sr#B§-rS fc . SI200 
Mm £ ii S ffico!S*J# JB<?> SDRAM^Siitv^, 

ifi2 0 0liX77f7 1 Jf^-^ Xf^-^ Y7 

7y7f&#^^)4O(7)A>^BANK0-BANK 
3 T«3fl3t 6 4 M S D R AMtfcS , L**U 

^ttSDRAMfc^S;h.4fc^(i=3:<. ffij^-fT 

(7)7y^A7?W^y (RAM) A 
y^HJitfcWfcRSS^iifcfc*^. JgfcrSiJf. ft 

$mm»izm^x hxw innz^tmEu^Mm 

[00 53] gf2 0 0ttA^A° 7 K2 0 2 , 204£ 

OV^ftfttlItftl.0 SEC SiB2 0 0ttH8tC*S 

«±Vd 1 SMtStEKil/^^Vd 1 gen 
2 0 6£#fr. 

[0054] mu2o oim^L^mm^yvis^A 
^^vvitftLXTYi/xmmt^nh, set. 

^7Kl/XifttLVTTLl/^/W^CMOSl/^ 
/^i^dif 77°^l/^W:^fttl ) ^7Kl/Xttg 
S^LVC 2 08^LT#A>^BANK0-BAN 
K3tCAtf$fLS. Y77f*^y^2 1 Oii^-Xb 

LVC2 0 8^Y7 7f*^y^2 10(l 
[0 0 5 5 ] gB2 0 0(4. [a^L^lW/Oy^y K£ 

Q1-DQ4, 212. 2 18|:J:oTLVTTLK 
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/K CMOS ly^iVttzlim^i^^Mzm^^tih . 
f~?W%.m§2 12,21 8Si:. ;vf A yt-f>X 
rjy|-C?— ;HUISH i -Z Control 2 2 0t 
1 o T Mff3 ft 4 Sl« c M o s AtB^J A >y 7 r c M o 
S buff 222, 228tffii§iltV^„ A>f^f 
yt°— ^'yxrJV hn— i -Z Contro 

1 2 2 0(1 TYl/^&mWk2Q&55i.Xf : T—'?%) 
J»£2 12.2 1 8fcig«fc^M»*»<S,A*$fl.4iW» 
fi-f-tcMLTK/^MS-tf^rV^ £tz. JsAAyV- 
fyxxyhn— /VEg&H i -Z Control 2 

2 0ti, F*lgE0JfPm-^Srm*-rSvx^rjyhn-;HH 
S&DQM2 3 OtCioTS'JWSitSo HW^ay 
ln-;^ ? O AtflTJ ' * >y 7 r * i&ff 9 A 5 y ^ 
izjfetX^A A yt'-/yxj/;iin^-f yf-/yx 
tcKfp-T & <I i: £ a o , «iSc« CMOS A£f}?j; W7r 
CMOS buff 222, 228^11 §^C1 
SWl/'f f yi/-7 7f WL a t e n c y Late 
h2 3 2. 2 3 8<9#«ti&Bg£;fVCV'>&„ t-Pf3 
—^"5 >y 2 4 0(1 -t 7 l37yFtv S— X h ^ 
- Ki&*-fe y r §ft.& h % izft^.-tt't— H -r'3 -?'=> ••/ 
ft'/M^MRSKiDCASWryy-CL, b 
ustHfyy-BLffSDMIi. Wr-yy— n 
yhn— ;ng»2 4 4li, mffacL. BL^tnSjStL 
&<7)t,zf$iT@8&t&3> hn— ;^ms&24 2;&^i0 
^■y^JSfffi-f- (l*lSI5?n>y?) SrSttWxyi'-T/ 
>yif-[US£2 3 2, 2 3 8cOfc46W§IJ ! Him-^S:ai^t-S. 
««3#&55t«:W'r>'^-5vf-@ll2 3 2, 2 3 
8{ifo!BCL. BL^fc#J6Lfcx— *<?>»5i»K{fJL 
^f*l 

[0 0 5 6] 7*-*%JBHlHHk CMOSAffiTl^y 7 
r. l<-A-f> i/— ? H^U5riu/o^yK 
of«i^S2 0 OOr-^Bfc&J&rs . -IWtf- 
?(g(44. 8A(41 6t*7 MBTfcS. Wilf, SIB2 
0 0Or— *Kti4 f-y hT'£> 0 . S^L3r^4ffl<7) I 
/Oy\°>y Kis. ftHfc LT2fiSrH^LTV^v : '-^^ 
SUM. CMOSA!i)^77r, W T">-^-5-y^ 
* # * 4 1 T t ^ . 

[00 57] §IB2 0 OH f 77ll37yKC S 
/. D^TKl/Xn^yi'RAS/, *5A7KL-X3 
?yb'CASA ^1 M ^-7';invy kwe, ?n 

"/7CLK, ? a -y 7 ^— 7'71-C L E 
A7J L l*jgPft-S|-£fi£Tf-& 3>1 n-/WRB[» 2 4 2 £• 
ffiliS. £rfc. ;;t*t" /" aa7yFAA* s n7 
y</K7)i: § rj 7> KA^^M ^^^Sftt^r-S. <! i: £ 
ffrt. AJiZtifza-? yynzk*) ay bn-)V-mm$&2 

4 211 t-Ff3-^77f-t7 HlfMRS, ft-f- 
B c u . ft-f-B a c t/P r e . ft^p-R/W. 7-y^5g 

#M R S ii^E - H t 'n - r 5 -y f - ft» T K !✓ Xft#S- 
K 0 atrfc«>fiom#TJ6 & . ft# B c u (iMtiJ L * Jt« 



Ot#tY5-yf-^'>>'^2 1 0^7yl777JM 
UttftibCOm^rTh^. fl-f-B a c t/P r eJiAy 

? mr 7 ? ^4 yfc ± ? or y ^ - y' £ mm-r 

fcfctttffi L S WATT* 4 .5 -y *JHPrfi 

^-(i Hi E^E - Kf3- r 7 -y ^HK 2 4 0 CO ffiTJ C A S 

H r- > ^ — c L W c Sfcfe L H -f > >- — ^ y h n — ; v 

[00583 S1200I1 64M (1MI41, 0 4 
8, 7 5 6tf Ui) <7)H8^-r io^^U-feyt-^ 
^^l»-fe;Wi*<j0V (Vs s ) tfe2V 
(Vd 1 ) fc»lffl««El"<Jl'-CiWW-4. seBsn.^ 

f-TU ^"X latch pre-dec, X-r'n 
— ^"X dec. Y7°'J T*3— p r e — d e c . Yf 
c . ^tU77 Ma t . El OiZ^il 

sio^-feyxryrnis&sA. hi ltc^sftsia 

I AO^fK^0F-&4 0 0 4 . tulB I /O SfK^ 
0ii&4OO(4, a— 77;kAtH^L I OT. LIOEt^ 

•< >-Affi7j m i o b . MioTt commttz mmm^ 
ryrsB s Afeit^i i i tzwrt i /oas?»HIIIfc 
[00 59 ] El 1 OfeitXEl 1 (i. ^B2 001:1^ 

^ixh^yxryy°mn3 o ofc ±v i /oaHtannii 

4 0 O^LT^So Ell 2{4^B2 0 0<7V^y?1fiT 

7T-i7'M{m<7)^yz.Tyy°®3&3oot i/omj 

SPHIS14 0 0<7>#fi9<75iftJ^£^LT^S. Ell 3 Ji 
#y ■< y ^ <50 7* l» f - ^ - vt&f^Wf co-fe y x r y 7°@{& 3 0 

0 fc I /OSIJR§«£4 0 0tfD*fi#«aSgH**LT 

UT. A'y^r^f 7ifwt7y f t-y"i 
[00601EH0.H11 xitm i 2 &#Hs-rs 

^y?tfT7r-j yizft&zblzj:*). -tyxryy'® 
B30 oco#y-r"^vd i /2 l/^tryft-y 

QB^Vd dlxA;;Kr>./^ p-^^^V s s l/'s./KDn 

^is^MzmZL, JzyxTyym%3 o ocotu^-^ 

-y'MOS F E T^7«ffiJ; ^ f ^-ySfri^ih 

sn. -t; y xryr 0F«3 o oimilffiti&tWMb Kt 

tfz. I /OilfKgP0S&4 0 0«n-^;PAffi7JL 

1 OT. L I OB^Vd 1 /21/<;KC7'Jf^-yf 
ifcA^HmWRTr*. -r=3r^*>. «a«HS#BLEQ 
B^Vdd P-^/l-coyNl l/\M^Vs s V^iVCOU^r 

i/^Mzmw-fh. ^^IS*. -f yys'-^ES54 o 2 , 
404 eyjijifemfi i xoa^gii[H]ss4 o o cotu ^ 
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-yMOSFET5r^7tltL, u-^AyfcfjL I 

^yXTVTH]S§3 0 0<^TU^-^Ijjffr^± 
$fc£J;^^:xA-^[ltf§4 0 2. 4 0 4 ^SPt^ 

rmmmLx i yomimm^4 o o^u-^Affi* 

LIOT. L I OB^TU^^-yiJ-f^^ihS^^. 
5 W-MIifB LEQBtin— ^/PAtU^jL IOT, 
L I OBW-{ VAS^M I OT, MI OBb&mmL 

mn^m^imiz^ t tz^mmm^ t lx %>m^ t>n 

[00 6 1 ] i/oSJRgRHlff$4 0 0^)a-^;kAffi^ 

LIOT. LIOBt^^fyA^MIOB, M I OT 

tm%m$ti&ig.mzi5^xj<j yxitiJim^M i o 

t. MiOB(iVdi^;i/t*l -feyxryyW 
3 0 0*3J:VI/OBil?3fEIK4 0 0<Z)n— tf/PAffitl 
ft ? L I OT. L I OB60*jEEl^^W4Vd 1/2K 
u-#/^Aft^L I OT. LiOBt^^y 

Atu^jM i ot, MioBtm^m^ti^t^^yxia 

j]M I OT. M I OBKVd 1 K/W^Vd 1/21/ 
^frftfc:faa»oT*B*U n-^;^Aaj^fi-^L I O 
T s L I OBIiVd 1/2^/W^Vd 1 ]^/WM*| 

[00 62] 02 (C^SiiS J; 3 t*a^TyTEI»2 
Oi^/yAifi^MIOT. MIOBt^iitU 

^XAtfrftMIOT. MI OBfcrffifigSfrCUS 
•a*T >-T0» 2 0 <50fi-^HM I LSB S MILST 

tivd ims±i,zi%m$frx^&7"v^-"j®mwAP 

IfZX 0 Vd 1 Is^MzTV+Jr— i/^KX^h. $t-> 
X, imWM I L SB. MI LSTtSRSftT^S.* 
^ASHM^MIOT, M I OBfcitto— #;kWti 

^fi-^-LioT. l i oBcotEWWiljZ^ryr 

0££2 OOft^M I LSB, MI LSWJft- 
^flffiVd 1 W^/WC&S. 

[00 63] yxT^MIf SHRO^Vddi^ 
fc § Kiff^1Iffil^</W PPiVss l/K/W-jl^-f 
St. KVMSBL0B. BLOTfc-feyXT^TEIB 
3 0 0^13 0 2, 3O4fc3&«IS««aBKs3r0. t* 
7MBL0B, BL0T£7)flffil/<;^H^l|l OtC 
^$^1^(1-^-113 0 2. 3 0 4fc3Wi4. JMS*JteliT 
HW^yf* 1 ^'? (09#SH) *^OTF^Xft^- 
(08#B8) ^VppK/W: 

-ftfl-^SDP. SDNi^VdlK/^it/Vss 
l^M^KPU f'/MBLOB, BLOTOlEl^ 

^^M5r^yxryT[u^3 oo<D^yxryy°3s 

AN. SNP-CS^tWR-T*. *^#9AgB?ffi# 

y s ifiiLh±jp 0 £h@P3&> 6 <r> x - ^ * ft \i * ± 

[0064] 010, HI lfcctVai 3§r#{fg-f 5 



L 0 tiV p p U^/UO^W W<j1^j$>V s s i^/t^<7)n 
^I^W-jffi^&o 7-PlSWL0^VssK^ 
lZMW> Lfc KfoSTS^x T— Ml^ SHROjoi^SHR 

l *>v d d l^/W;:38^-& o KWI^B leq 
TfiifctiO. ^yxryriiiK3 0 o^oru^^- 

OO^y^WVd 1/2V^;WCTU^^-S^S 
[0 0 6 5 ] H9^fffl^WS>^^II]{SpWA/M 

r > r mmm 5 & ± 2 tc* l co £ jb v * 

a, 

[0 0 6 6 ] H2^§^TV^«a^T 
y rings 2 Ofeil^ias^StLT^^S*^^^^ y 
ryrniKi 3 oco«ii^co«^^A^ff^ itxaj 
*g#^BiBK:i!»g3&**S<iTt5 0 . H 1 4 ( c ) J±. 
mex^tcX^ W&frti&MB £ § S«l L 

14 (a) tSS^fi«J: , 5tVddl/^l/£Ml/^ 
k LV s s U^*n^lx^Wct"4ttfW£El/^'C 
fcSo Ls&*U HI 4 (b) -c^StLi A^t^lfcj; 

^H2^»)iAffi-^MD I Bfci^MD I Tf.±. Vd d 
W^S^W U^/I^i: LV s s i^/P£rn^i^;Pfcf 
4<£>fc:*fU O-X-f >- 

AS^fi-^M I OT. M I OBil Vd 1 l^l^W 
W^i: LVs s 1/^^ n^l/^/Wct6t£EU^ 
fcLTV^S. ^^«a^.T^TIIIK2 OJiM 

1/^Vddl/^M^Vd 1 I^;t^I^;l^ii£ 

[0 0 6 7 ] JHISl 5 2tC^>f yryrT'jft^ yfi 

fMAPJ tl«I^Sft-^N 1 ' ffiJ\4 l/WftSi 
tCiot, ^^A»IOT, MIOBfifl-^N 
1' 5&^-b^A^$fLTV^PMOS (— M^)X^f 
fMOSFET, Ql s Q2) 

^SSJII. -^x-^^ (IK 12)^7>Jft 
-y'lJ±l/^Vd 1 t. f^^-r— ^**f (ml. m 
2) ^rU^^-^«JElx^T-^SVddIx^t^ 

[0 0 68] fcU ^-^fyA^MIOT, MIOB^ 

IfjlEPMOS (Qi. Q2) *«lfc:4WI§*i!£jrV^«^. 
Vd dK;W:7°>Jf^- ^iiSf^MM (ml. 
m2) ±D (11. \ 2) <?Mo aflBEEl^ 

;l^WSv^/i«>. UEx-^KW (IK 12) 
<;Wi V d d LT L * 3 <> 

[0 0 6 9 ] i^t, ff^-M I OT. M I OBft ff^- 
Nl' btA^J^ilTV^PMOS ( Q 1 . Q 

2 ) tafc-r-^ISW (IK 12) tf-^lM (m 
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1, m2) fctc^Ksnsitfci'j. •a^T^rni 

»2 0Wd lMJEEWPfc-r— **t*f (ml, m2) £ 

#SHA**#aDh.* i k SrlJ&ihTS S . oil fi^M 
AP J t±oTffiS&3*U>TU?-^— ^MOSFETtf 

PMOS (Ql, Q2) l±j-7W&lZZtl&CDX\ f 1 "- 
(ml. m2) ^7"yft-yfl.Vd(ltES 

^t#e=^ryr[nss2 o^ovd 

[0 0 7 0] HI 5S:#{St-|>k. H5fc^£*rCV^.g. 

15 (d) (4H6TwS*tT^4KaiLl^)«3B*Sfe 
fcff *Ht;7K Lfc fa tfDTft 5 . ^WatWflHI-^WE 
l^/Mi, Ell 5 (a) (;^iil>j:3(;Vddl/\;l 
K/Pk LVss K^Jo^l/\/K:t41£E 
l^/PT'&S. Lj&»L, HI 5 (b) 
^y-t^kfr^M I OT, M I OBteiSaj§*ijtfI-§«: 
Vd 1 l/<;^A>f U^S^t^ft, yt^> 

LT^&o 0, ■ro;*-* >T>y°&\8&i 3 0(4, ^ 
^ K;^Vd 1 v d d 

[0 0 7 1 ] HI 5 (c) £#{^1. k , *A >T>7° 
EJ»13 0<D#fa#Nl' , N2' , N5' WlMWEE 
K;M4VddK;P2r>W V^iVk LVs sl/W 
n->K;ltU^5o fi^-N 1 ' \i.*-iyT>W4 

>-Am7j^-Sifi-^-MAc b j k ^^yru^-v-^fl-^ 

MAP JCOmifizmfLtlhcOX'fot). HI 5 (d) (C 
^^ti^^l 4 4, 14 6<7)il l 9T:-fcS, 
[0072] ^r—9BM (11, 1 2 , m 1 , m2 ) fi 
ft-f-Nl' ^-htATJ^n^PMOS (— MCDXA 
•yfMOSFET, Ql, Q2) &miiZ#W*SWZk 3*1 

4 . 7°Uf-^-> 7 llIJ»134 3 #ufc— 3Ttf>r - * 
«SW ( 1 1 , 1 2 ) tVd 1 ^Wl/'Jf-r-xL, 
ftfcfirO^— :?$S*f (ml, m 2 ) £ V d d U^MzyV 

[0073] fi-^-N 1 ' ^n^P^KOSBiat^^ 'J-fe 

/^^aajsiifc-r— —jjcof-fmn ( 1 1, 

1 2 ) ^A.ffi^cO^'-^HM (ml, m 2 ) fcfc«£*L 

5 . -S-^flL Rr-^tfC MOS77 ^-MtitMUlS^ ( Q 
3, Q4, Q5, Q6 ) ?'lSflg£*l, 71J7T7O77" 
0S£l 3 6tcKffiLf-^3&«fiM*S*i4. ft-tN 1 ' ifi 

s<jw>ffl3L , m 1 & J: VWS 2 U f-v - ^ff-f- 
M I P B I J&itXM I PT I Jj&>V\-f K/M^-Si 

ttcj; ia*ry7»2 oj&»s><o-r-**tt ( 1 
1,12) ^ru-f-Y— 

[0 0 74] 7'Jft-yWtttPMOS ( Q 



1 , Q 2 ) #:*:7tt»(c:3rS i k icj: 0 , <I#N 5 ' n 
iOTt-^N 2 ' (At— **** (ml, m2 ) W'Jf-r 

— iSU^JVTfo&V d d l/'OW:^, fi-f-N 5 ' k 
ff-^-N 2 ' COmffiK/HSTfc i 57'J77707 THI 

1 3 6 rtKSttfL4KaWSt*B6±-*--& ; k s&*C§ £ . 
[00 7 5] fa L, /'Jf^-^WCf-^iM 
(11, 1 2, ml , m2 ) ^'filSPMOS (Ql , Q 
2) JttMSM^^, VddK)K:7'Jft 

— ^§*L5 "r—fW&i (ml, m 2 ) k V d 1 K;Wc 
TV f-^-i>£ix&-T-?B.tt (11, 12) k^M*& 
L, Mslr-'-f tm (11, 12) «tEl/^H±Vd 
dl/<;Kto-)tliUL4 3. §fe(:f-^iM 
(ml, m2) (?)7" l Jf-Y-yl/'s;K'J)SVddl/\ 

/I^ITL, <f^N5' *3ltXfi-f-N2' COHEl^/l- 

fiTtc iS7'j-/7707 runs 1 3 6 w<7) mrf&fiiim 

[00 76 ] tot, HI 5 (d) |^§nSJ:aC, 
5 0{:fcv^l|lfcl;l s '$2W 
lif-V— i/ft^M I P B I JfcitfM I PT I 

K/kTfcftifcfcio, »a»r>-TEii& (H2) m 

<o?—?Wtt (11, 1 2 ) lAVd 1 v^Mzy^)^^ 
-i/'Sft5 t CMOS9-yf MiiHtHl8& (Q3 — 

Q 6 ) f IJ^^-^HM (ml, m2)!i@15 ( c ) \Z 
^■fi.oiZVddUKMzyV-l-^-'J^ti^ o4 
9, rU^-v-^'HII&l 3 4C07 ; -^*f (11,1 
2, ml, m2) ^fTS^PMO S (Ql, Q 
2) * ! t7W:3i| l ^tVd 1 K/HC7°Uf-V — 

^s^iswa^r^rniiMiox-^jft** < 1 1 , 1 

2) kVd dU^HC^y^-^- ^tL^r-^^M 
(ml, m2) t(?5jfi»3W»±Sitft. 

[00 77 ] *HI«^®0^^ U J4T W ortawEa* 

0BS^tattl> k , ISM@B-C«a3iffii^iafc:«fc 0 , Mttik 

[0078] *SMH«5tll9Blllt:«fc#Uf'r-^aW ( l 
1, 1 2, ml, m2) ?rX-f -yfMOSFET (Q 

1, Q2) ftmmmico-T-fmt&ti&E. 

^TUf-V-^L, CMOS^vf-MlillSllIfiS (Q3 — 
Q 6 ) llCO-r"-^^ (ml, m 2 ) SritmfEtCT'J 

0 , *J± u tf=Sr 0 cox- , mE K'ltiCff 

[0079] ^mconmmmc?) ± a tc, cmos77 

f^WHigB (Q3-Q6) COffiTJfi^-SrSttTx-^ 
*«J^-Sft»0J§& 1 3 6 ^ISft^ i k t i 0 , iSS0 
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[0 0 80] W1B®KkLXm5&jkZtL&X.$ 

%cMos?>y^mm<mm% (Q3— Q6) 

*>. WEKftit^P^I^SfttciO. ft^-N2' „ ft 
-Sf-N 5 ' j5 s V d d p*s/ki&»fe V d 1 UKtUZTfr*) (0 
15 ( c ) #&) . -fCOfJL CMOS 5 -y^atSHEBS 
( Q 3 — Q 6 ) tZ J; 0 —UtfV d d K/K flW**V s 

[0081] JJLh, PfflfcRiHUfcJ: 3 fc. CMOS5 
v^-ffllSBlIIE (Q3-Q6) wwisat, rtSP 
1EW1I1E ( V d 1 ) J 0 {, «VV1E ( V d d ) £ 
ffll\ iifIHIff§OA^x-^^S:«V^fl:ff (Vdd)fc 
7 l Jft-yfl.!tft(:X'ffMOSFET (Ql, Q 

x , u ^i^a^**MisBi«ffl3ii^«w tanar §= & 

•CSGasSrRtll Uiftff *«fTK k * S . 
[0082] JjLh, *»RB#fc:J:^ , r ! 6r$*ut^MB*« 

[0083] . ^wm^tmm 

IBtfttfflfl fc 4 tfcfirOE < S T-$> 4 . 

[0084] 

[ o o 8 5 ] ip*>„ s y^o^-t^B it/flj±p^;p 

[0086] ifc, T^b^E— hTii^ft^t'J^ 

[ 0 0 8 7 ] ffl*£0S3:S«£#J6-t£ta;fiA.x 

[01 3 ^*c7)l 6Mb*-/ bSDRAMffl^^f yTy 
[02 ] 1M*<591 6Mb' -y hSDRAMScOta^Ty 

[03] 0lfcJ;t£02Ot£3fcoi»D;5M Sy/Ht 

[ 04 ] ^WRCVMWMMT S>*64Mb>yhSDRA 
Mc7)7''n'y^0T-feSo 

[05] !4«6 4Mt'7 b SDRAMfflCOSC^SiX^ 



[06] 02£7)^<7)#S ! ^T>'TIl]SSSr'(lx.^:05i7) 
SStftSfifc;* A >T>y°®$&cr)3> -f 5 y?mxfo *} . * 

[07a] l4064Mf 7hSDRAMcO/i^y[i5A 

^xmcDUA r*y bmxfoh* 

[07b] !4«6 4Mt*7 ISDRAM^-f yffiT] 
A*J^fl(?)ly 7**7 b 0T£> I) . 
[07 c ] 04CD6 4Mb*-y b S D R AM?)* A yftTJ 

^xmeiVAT^vrnxfoh. 

[08] 04&±U f 09<7)6 4M • SDRAMWt'J 
•fe;^Sr^-r0t-$>*o 

[09] ^fW^MM^i^i 6 4 M • SDR AM«M 

[010] ^%n%cr>6 AM • SDRAM^yX7y7' 
Efi&0T"£>£. 

[011] *%HJ^6 4M ■ SDRAM<73l/OSJK§|5 

[01 2] ^V9T9 s rA , T^ff)9^ Sy^t&S, 
[013] y'VA-^r—'JtefCO^A Sy/ltJiS. 

[014] •s^ry-rco^ 5 yymxfo h <, 
[015] ^hjco^ yryrw^-f 5 yymx-fo 

10, 130 P<-f >T>Tm% 

12 NANDy^-f (^l»-fe?y 3 y) 

14 i<*0!& (^2W-fe^ix 3 >') 

16 7U7 77n77(S3«t^y 3 y) 

18 ffttSlH (^4«-b^^a>-) 

2 o »5i^.ryr[i]|E# 

ioo, 200 mm ( sdram) 

102, 104, 108 a— 108d AyV'W K 

106 %B\s*$3.V—9 

110 7F L^X'rrJ — — T 

1 1 2 a— 1 1 2 d I/OyN°-y K 

114 I /om§-7')V—T 

116—119 

116 u— 1 1 9 u ttV*i}Vrty?<?)±.tfl&$t 
116 1 — 119 1 ^^EU-fe;WN*>-?<7)TfiSS^ 
120 *A>T>7° 

122 m&frT>y° 

124 X A >\XJ}rtX 

124t ?<A >f~Xb&7j;<X 

124' —124"' XAV&Al^X 

12 6 7*—? ■ >f >-^S'X 

132 NANDIgfgl^-b^ygy) 

134 ruf-v— S^'HM (H2«-fe?y a y) 

136 7 'J -y 7°7 cr -y 7°Hlg| ( W> 3 CO-fe ^i/aV) 

138 KSMHift (f4^y 3 y) 

148, 150, 152 agPal 

160, 1 60a— 16 Oh ysx^-fy 
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16 0W, 16 2W, 164W ;Uf 

162a— 162d ; 164a, 164b A'X?^^ 

202, 2 04 A 7 F 

206 lE^^l^-^ 

2 08 TKV-X*ISEIJ» 

210 Y*7 V 9 

2 12, 218 t-*=BIHEIK 

2 2 0 yvf >f yb°— ^yx^^bo- ;MHB 

222, 228 CMOSA 7 7r 

230 V^^nybnwW 

232, 238 W-r^S/-— ^y^lSB 

24 0 t-Pf 3—^5 7f0K 

24 2 3^bn-/^HfB 

2 4 4 W fyy-ny h n— ;HHB 

2 4 6 [Ufi£l¥ 

300 -tr XX TITHES 

302, 3 04 ff#« 

4 0 0 I /OjlJKSW^ 

4 0 2,404 A >rt—?m& 

A1-A8, B1-B8, CI— C8, D1-D8, E 
1— E8, F 1 — F8, Gl— G8, H 1— H8 ?)V 
— 

Q1-Q6 MOSFET 
11, 12, ml, m2 
WAP Tllf^- S^tHS& 
MILSB, MILST fS#|ft 
SAN, SNP Jz>AT>7ffl 

mob l— mob 8 ^ yryyiati 

MAS J A'^r^f^f ^tft-^ 

mac b j *>f yAta**iie# 
mae j ^^yryrr^f ^/ftSf 



MATE STB "rX hiE^ 

map j ^>fyry77'jf^^yfl^ 

m I ot >-Aas*S-f-4fc(i^-< VAtti* 

Ml OB RKj?c>fyAaiSjS#4fcl4R«K->«>f >ASi 

MI Ox A^/JM'J- 

m i pt i j micoy^Ji-^-'Jm^ 

m i pb i j m2coy°v^^-'jm^ 

MIEQI J mtiE^ 
MIDB mi CDWlkMt^ 

m i d t m2 c?m&Mt^ 

mo j *4 yryr^ttzii^A yryy°^m^ 

M AO E J ksjt^t- < ?m 

mot j *4 yryTj-^hmtimn 

Vdd 7"5X^*ilB 
v s s iHE 
vi, v d i F*i§Pfl;J± 

N1 P N2, NT , N2' ffi:ft*fcfcHI# 

N3, N4 

N3' -N5' ffi*4fc(ia}*^i# 

BANK0— BANK8 

MRS t-Kf3-^5 7f*7 Mf-^ 

Bcu, Bact/Pre, R/W, BLEQB ft^ 

LIOT, LI OB u—A)VX^it^± fcfin— # 

/i-AtfJA 

BLOB, BLOT, BL1 B, BL IT biR 

SWL0 *7— "Klft 

YS #5ASBWI# 

SHR0, SHR1 y^7- Ffl^ 

sdp, sdn 



[01 ] 

131 



[02] 

^2 



moB VI MIOT 




MIPBIJ > 
MIEGI J > 



20 

WAP / 
MIOB / VKVdD MIOT 



MAPJ> 



<MIPTIJ 
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MDIB \_ 



MDIT \_ 



MIOx f 



/ \ / V 



Vdd 



36 



T 

40 



Vdd 
VI 




H4 



100 




MDIB \_ 



MDIT V 



MIOx 



116u 


1l7u 


ngu 


119u 









mm 



126 
106-- 

102^ 
126 



no 



T ' 1A0™. irtau. 1PiQ 



K)6a I08b I08c 108d 



n 



124 |Ejg 



|E3|E4|E5|E6|E7|Ea|Fl|r2|F3|F4|F5|rsjF7|F8[ 



C2|C3|C4|C5|C6|C7|Cfl|DljM|03|[M|Q5|O6|D7|P6i ^ 



mm 



120,12? 
124t 



-HJH 



114 



139 



fro 

112a 112b 112c 112d 



|g3|G4|G5|S6[ 



| H 1 1 H 2| hO| HX| H 5f t^6 |H7 j j ^ g 



M6J 


117,8 


1 1Sjft 


1191 











36- 



y \ / — v 



KLOB 



Vdl 

[H8] 
^8 

BLOT 



-i_H4 



-CSWLO 



-CSWLl 



-Vss 



Vpp 
Vdd 

Vdl 

Vdl/2 

Vss 



[01 2] 

H12 



[01 3] 



SHRO y 




[SWLO 


BLEQEil 








MIOT/B 1 
LIOT/B-^ 




H 




SHR1- 






SD M \V aL0B 



Vpp 
Vdd 

Vdl 

Vdl/2 

Vss 



El 13 














v^-MIOT/B 
W^-L IDT/B 




[SHRl/ 
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[H7a] 



[H7b] 



17a 



17b 



160a 



160b— C 



U0B1 HOB 2 M0B3 MQB5 M0B6 N0B7 MGB8 

1 



160c-~C 
IGOd-C 



IGUe— L 

iGOf— r 



IGOg-T 
IGOh-C 



]}160W 



kWDGt M0B2 M0B3 U0B4 M0B5 MOBG M067 MOBfl 



M24" 



162a 



162b- 



1G2c— 




1G2d— 



□ 
1} 



162W 



124" 



[07c] 

37c 



U061 U0B2 MC63 M0B4 ND65 M0B6 M0B7 M0B8 



1S4a^ 




lG4b-J 







1 


•1 





m 



□ 
fa 



[HI 1] 
B11 



164W 



I IOT 



I IOB> 



124" 




400 



< BLKQB 



Vdl/2 



A A 

MIEQIJ MIOB MIOT 
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[09] 
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